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The self-similar equations for the dynamic and temperature fields of a forced free fan jet have been numeri​cally integrated within the framework of the standard k-z model of turbulence. The tables of solutions ob​tained for the velocity, temperature, and kinetic turbulent energy of the jet, as well as the mean square of the jet-temperature fluctuations at different turbulent Prandtl numbers, are presented. The quantitative parameters of the evolution of the average and turbulent characteristics of the jet flow were determined.
The study of turbulent jets is among the classical problems of aerohydrodynamics. This is explained by the fact that a jet flow is a fluid motion that occurs frequently in nature and technology. Therefore, considerable experi​mental and theoretical study has been given to such flows. The main result of the efforts of many researches in this field of knowledge is the development of different mathematical models that can be used for solving scientific and en​gineering problems. Despite the fact that progress has been made towards the direct numerical solution of nonstation-ary Navier-Stokes equations, the semiempirical simulation based on the phenomenological closure of the equations for the one-point moments of the random hydrodynamic velocity, pressure, temperature, and concentration fields is most widely used. Therefore, in the majority of calculations of different jet flows carried out to date, semiempirical models have been used. However, in many works devoted to these calculations, the problems on the accuracy of the data ob​tained within the framework of different numerical schemes have received little attention. It seems likely that, for this reason, qualitatively similar data obtained with the use of identical models differ quantitatively. It should be noted that the accuracy of calculating turbulent flows depends on the exactness of the numerical schemes used for this purpose, so that not only the model of turbulence is responsible for the disagreement between the calculation and experimental data. Since a standard is absent, the numerical data obtained are interpreted and the potentialities of the mathematical model used are estimated fairly arbitrarily. Therefore, of great theoretical and practical importance are approaches to the analysis of model equations that made it possible to distinctly differentiate the errors introduced by the numerical procedures from the errors that are due to the weakness of the models used. Such an approach involving the construc​tion of self-similar solutions for different types of jet flows is described in [1-6].
In the present work, the self-similar equations for the scalar temperature field of a free fan jet were numeri​cally integrated with the use of the k-z model of turbulence.
Formulation of the Problem. A fluid jet flowing from a circular slot (of width r$ and radius Rq) into the outer space is considered. It is assumed that the physical properties of the fluid in the space and in the jet are identi​cal. Let us assume that the field of the flow is totally turbulent and, therefore, the molecular effects are negligibly small as compared to the turbulence effects. It is also assumed that the fan jet occupies a very narrow region extend​ing along its symmetry axis; therefore the boundary-layer approximations can be used in this case. With these assump​tions, the stationary incompressible-fluid flow in the jet being considered can be defined by the following system of partial differential equations:



(1)





